Neutral orbitally excited P-wave charm mesons have been reconstructed in the D * ± π ∓ final state and the charm-strange meson D ± s1 (2536) was found in the D * ± K 0 s final state. A search for radially excited charm mesons in the D * ± π + π − final state has also been performed. A search for a charm pentaquark state near 3.1 GeV was made in the decay mode D * ± p ∓ . Using more than 40,000 reconstructed D * mesons, no resonance structure was observed.
Introduction
The years [2003] [2004] brought new life to hadron spectroscopy. New unexpected narrow states were found in various places: in the D s sector, a higher charmonium state X(3872) and, of most interest, new pentaquark candidates have been claimed by various experiments. The most established one by now is the exotic baryon state θ + (1530) decaying into K + n or K 0 p with strangeness=+1, as predicted by Diakonov et al. [1] at the top of a SU (3) anti-decuplet of baryons. The minimal quark composition of this new state is uudds.
In March 2004, the H1 Collaboration at HERA reported [2] the observation of a narrow state in the D * ± p ∓ spectrum at 3.1 GeV and attributed it to the charm pentaquark θ 0 c (uuddc). In this talk preliminary ZEUS results are presented on charm spectroscopy of states decaying into a D * ± plus other hadrons.
Charm tagging for spectroscopy
The charmed meson D * ± has been reconstructed via its decay chain The combinatorial background is estimated from the wrong charge combinations, where both D 0 tracks have the same charge and π S has the opposite charge. For the following charm spectroscopy studies, D * ± candidates were defined as events with 0.144 < ∆M < 0.147 GeV . In this range (shaded band in Fig. 1(a) ) a signal of 42730 ± 350 D * ± mesons was found after wrong charge background subtraction. This corresponds to a statistical precision of better than 1%. In Fig. 1 [4] , convoluted with a Gaussian function and multiplied by helicity spectrum functions for J P = 1 + and 2 + states, respectively. The background shape was parametrised by the form
, where
The fitted curves describe the distribution reasonably well, except for a narrow enhancement near 2.4 GeV (Fig. 2(b) ). In [4] . A clear signal is seen at the M (D originating from D * ′ ± decays in the measured kinematic region is obtained within a signal window 2.59 < M (D * ′ ± ) < 2.67 GeV , which covers theoretical predictions [8] and the DELPHI measurement [9] . Extrapolating by a MC simulation to the full kinematic phase space and using the known f (c → D * + ) value [12] , a D * ′ ± production limit of f (c → D * ′ + ) · B D * ′ + →D * + π + π − < 0.7% (95% C.L.) is obtained. A similar limit of 0.9% has been reported by OPAL [10] .
Search for a charm pentaquark
Various QCD models speculate that the existence of the strange pentaquark θ + = u u d ds implies that heavy pentaquarks, such as θ 0 c = uuddc, should also exist. Some models [13] predict M (θ No narrow resonance is seen. In order to check if a charm pentaquark signal was not lost due to the selection requirements or hidden in the combinatorial background, the cuts were varied. The main systematic checks were: varying the dE/dx requirements in both low-and high-P proton selection; remove reflections from D 0 1 , D * 0 2 → D * ± π ∓ decays; make all cuts as close as possible to the H1 selection [2] . No signal was seen in any of the selection variations.
To compare the measurement qualitatively with the H1 charm pentaquark 3.1 GeV signal [2] , a naive estimation of the expected signals was performed, assuming a rate of 1% for D * ± mesons originating from the reconstructed charm pentaquark. Assuming that the signal contributes 30% and 40%, respectively, to the low-and high-P selections, 128 and 171 events are expected in these mass distributions. In Fig. 4 the curves are minimal χ 2 fits to the form 
Conclusions
The ZEUS 1995-2000 data sample was used to study charm spectroscopy of states decaying into a D * ± plus other hadrons. The P-wave charm mesons D Figure 4 . M (D * p) distributions for charm pentaquark candidates (dots) with low-P (up-left) and high-P (up-right) proton selections. The curves are described in the text. The lower plots are for DIS events.
